Polyamine metabolism in the rat liver after orthotopic liver transplantation.
We examined the polyamine metabolism in liver transplanted after cold ischemia and effects of putrescine administration on liver injury, liver regeneration, and survival rate after orthotopic liver transplantation in the rat. Male Wistar rats were used as donors and recipients. Grafts were stored in Euro-Collins solution for 6 h at 4 degrees C. Orthotopic liver transplantation was performed by the three cuff technique. The activities of aspartate aminotransferase, alanine aminotransferase and lactate dehydrogenase elevated and peaked 4 h after liver transplantation. Hepatic ornithine decarboxylase and spermidine/spermine N1-acetyltransferase activities were also elevated and peaked 8 h after the operation. In agreement with the increases in ornithine decarboxylase and spermidine/spermine N1-acetyltransferase activities, the putrescine content increased and spermidine content decreased in the transplanted liver. Putrescine administrated intraperitoneally improved the survival rate, decreased serum transaminase level and increased the [3H]thymidine incorporation into the liver DNA. These findings suggest that both biosynthetic and biodegradative pathways are stimulated in liver transplantation, resulting in the increase in the formation of putrescine from ornithine and from spermidine, and that putrescine administration improve the survival rate by protecting the damaged graft after cold ischemia and reperfusion and by stimulating liver regeneration.